With the introduction of the Quarterly Labour Force Survey (QLFS) since 2008, a newly derived variable, namely underemployed, has become available. This variable is derived according to the "time-related" approach (i.e. those who are employed, but would like to work longer hours and are available to work longer hours in the near future). However, underemployment could also be derived according to the "inadequate employment situations" approach (e.g. under-utilisation of skills, overqualification). There are virtually no in-depth local studies that examine underemployment in South Africa. Hence, this paper investigates the extent of underemployment according to two definitions, before examining whether the characteristics of the underemployed are significantly different from those of the other employed.
Introduction
Since the dawn of democracy, policy changes to promote equality have been occurring in spheres such as education, health care and within the labour market. There have been numerous measures enforced by the South African government with the aim of, amongst others, reducing unemployment, inequality, labour market discrimination and rigidities. South Africa has come a long way in correcting these imbalances of the past but this task has proven to be no easy feat.
One of the major socio-economic issues South Africa is still grappling with to date remains the persistently high level of unemployment (5.5 million labour force were unemployed, while unemployment rate was 26.3% in the first quarter of 2015). Consequently, one of the most important and recurring goals emphasised by government on various platforms such as the New Growth Path (NGP) and the National Development Plan (NDP) is job creation. Over the years, labour market analysis has focused mainly on the employed versus the unemployed with job seekers and discouraged work-seekers also being accounted for. However, as the labour market grows in terms of complexity, the distinction between being employed and unemployed has proven to be inadequate. Also, economic policies around job creation always seem to focus on increasing the number of jobs created each year or setting out goals to create a certain number of jobs within a particular period. However, little attention is paid to the extent to which jobs occupy people in terms of hours and the way in which it utilises their skills and qualifications. The capacity of the labour force is therefore often disregarded.
Labour agencies in various developed countries have seen the need to consider that unemployment rates may not be an adequate measure of labour underutilisation. There may be many individuals who are employed, but their labour may not be fully utilised based on various definitions of underemployment. This presents an issue for economists, as the under-utilised labour is not recoverable. Even more unsettling is that the loss of skills and future career path consequences for individuals may be hampered for a longer duration than is expected, impacting the labour force in a manner that could exacerbate structural problems in an economy.
With the introduction of the Quarterly Labour Force Survey (QLFS) since 2008, two new variables were derived by Statistics South Africa (Stats SA). One of them, of which this paper will be based on, is known as the underemployment variable. Initially this variable only referred to what is termed the time-based approach, which in brief terms relates to individuals who are employed and are willing and able to work longer hours but cannot for various reasons. In addition to this, the underemployment variable can also be analysed in the context of the "inadequate employment situations" approach which highlights the underutilisation of skills or over-qualification (to be discussed later). If someone is underemployed, this may suggest that labour, as a factor of production, is being under-utilised. Due to the derivation of the underemployment variable, distinguishing the employed from the unemployed now only paints one fragment of the picture in the context of the South African labour market.
To date, the majority of existing studies focus on the characteristics of the unemployed, the causes of unemployment and policy options to alleviate unemployment (Kingdon and Bhorat 2009 Bhorat & 2012 . However, there is a need to investigate underemployment in South Africa as there are currently only three local studies on it (to be discussed later). This shows that underemployment is still very much an under-researched topic. This can be attributed to the fact that the variable is still considered to be quite newly derived when compared to other variables. Hence, this study aims to provide a preliminary analysis on the profile of the underemployed.
In this study, the term "underemployment" will be related to two definitions, namely the time-based approach and the inadequate employment situations approach which will be elaborated at a later stage. With this in mind, the question can be posed that perhaps the labour market segmentation should be re-examined after taking underemployment into consideration.
The rest of the paper is structured as follows: Section 2 presents both a conceptual as well as a theoretical framework. The conceptual framework looks at how the underemployment variable is defined locally versus internationally and also highlights the two main approaches adopted in relation to the two definitions. The theoretical framework presents a brief discussion of the various theories that can the related to underemployment. A literature review of the past local and international studies is also presented in this section. Section 3 explains the methodology and data as well as the results of the empirical data analysis on the profile of the underemployed. Section 4 concludes the study.
2 Literature review
Conceptual framework
Over the years, how underemployment has been understood has differed from person to person. For this reason the derivation of this variable to a large extent can be considered as being subjective. The results obtained from an analysis of underemployment are predominantly dependant on the way in which it is defined. A formal definition of underemployment has also been adopted by Stats SA since 2008. It was only with the introduction of the QLFS in 2008 that the new variable of underemployment became available. Underemployment definitions may differ in terms of certain specifically defined criteria that must be satisfied. Since the aim of the paper is to study underemployment in the context of South Africa, it is important to know how underemployment is defined both locally as well as internationally.
Underemployment affects the employed segment of the labour force when it occurs. There are two common approaches which have been adopted to distinguish different types of underemployment, namely time-based (time-related) approach and inadequate employment situations approach. According to the time-based definition, underemployed refer to those employed who work fewer hours than they wished for. For this paper, the inadequate employment situations approach will solely investigate over-qualification and skills mismatch. It generally refers to the situation where workers find themselves in professions or jobs where their skills, training and experience are under-utilised (Bonnal, Lira and Addy, 2009:217) . This in turn implies that these persons are not given the opportunity to fully utilise their productive ability.
Based on the QLFS, Stats SA defines underemployment as the situation where persons who are willing and available to work additional hours, only actually worked fewer than 35 hours during the reference week (Yu, 2009:20) . These individuals must be able to start work within the next four weeks. In other words, the time-based approach is adopted by Stats SA. With reference to the South African context, statistics prove that underemployment is on the rise and in the face of an increasing unemployment rate should raise concern about the state of the country's labour market.
The crux of underemployment in terms of a formal definition which is considered to be the internationally accepted definition refers to persons who has a job during the reference week or had worked during the reference week who were both available as well as willing to work "more effectively" (Greenwood, 1999:3) . In relation to the terms "more effectively", this in essence refers to the situation where the labour provided by workers are not utilised as effectively as it could have and should have been utilised (Wilkins and Wooden, 2011:14) .
According to the International Labour Organization (ILO), those defined as underemployed according to the time-based definition refer to individuals who, during the reference week, were both willing to work additional hours and available to work these additional hours. However, in reality they worked fewer than a certain number of hours (Greenwood, 1999:4) . The threshold with respect to the number of hours a person must work before they are considered to be underemployed could differ from country to country, and may be influenced by collective bargaining agreements or labour legislation. As earlier mentioned, this threshold in South Africa is deemed to be 35 hours a week.
The ILO defines the inadequate employment approach as the situation where persons who during the reference week desired to change their existing work situation. This had to firstly be on condition that their current work situation limited both their competencies and their well-being and secondly on condition that they were actually available to do so (Greenwood, 1992:8) . As stated by Wilkins and Wooden (2011:16) , the ILO actually noted that the definition related to the inadequate employment approach is in reality unable to be implemented. For this reason, they endorsed the development of indicators to measure three explicit types of inadequate employment situations namely, skills-related underemployment; excessive working hours and income-related underemployment. For the purpose of this study, the inadequate employment approach will only examine skills-related underemployment which will specifically examine skills under-utilisation or over-qualification.
Skills under-utilisation or over-qualification is not uncommon within the labour market. It often occurs if persons find themselves in a particular work situation where the qualifications and skills they possess are too advanced (Kazan, 2012:1) . The reason for this is due to the fact the tasks and competencies their job requires them to do and have respectively, does not require "that level" of expertise and skill. As a result, the person is likely to find themselves in a job where their full productive capacity is not being utilised as it should, and hence it being referred to as the under-utilisation of skill as the person is over-qualified for the position.
In terms of the other ways in which underemployment can be described, reference has been made to underemployment as being either qualitative or quantitative. Qualitative underemployment refers to individuals who have no choice but to accept employment associated with a level below his or her qualification as well as skill level and experience. This in turn implies lower remuneration. Alternatively, quantitative underemployment is the situation where individuals find themselves in employment where the amount of hours they are required to 4 work is less than the number of hours that they desire to work. This is often found in the case of non-voluntary part-time work for example (Ruiz-Quintanilla and Claes, 1994: 5). Hence, it is evident that qualitative underemployment relates to the inadequate employment situations approach, while quantitative underemployment relates to the time-based approach, as discussed above.
Visible and invisible underemployment could also be distinguished. By definition, visible underemployment refers to persons who work less than normal hours on an involuntary basis. These are individuals who are seeking, or desire working additional hours or on a full-time basis. On the other hand, invisible underemployment refers to the situation where there is a misallocation of labour resources. This misallocation implies workers with low levels of productivity or the underutilisation of skills (Barker, 2007: 177) . It can therefore be noted that visible underemployment in essence refers to time-based underemployment while invisible underemployment refers to skills-related underemployment.
Skills-related underemployment could also be further classified into as intraskill and inter-skill underemployment (Glyde, 1977: 258) . Intra-skill underemployment occurs when individuals who belong to a particular skill group are unable to utilise their skills in the same way as the others in the same skill group. Reasons for this do not pertain to the demand for those particular skills, instead it may refer to factors such as discrimination by employers or the way in which those individuals are perceived in terms of his or her ability and the corresponding cost associated with the employment of these individuals. In contrast, inter-skill underemployment refers to the situation where individuals in a particular skill group have trouble employing a particular skill due to the fact that it is less sought-after when compared to other skills that entail the same investment cost.
According to McGuinness (2006) , over-qualification can be measured using four approaches of which two are considered to be objective while the remaining two are considered to be subjective. The first subjective approach firstly pertains to asking the worker directly whether he/she perceives he/she is overeducated or not. The second subjective approach entails asking the worker to make a comparison between his/her own subjective assessment of the minimum education requirements of his/her current job and to his/her attained education level (Wilkins and Wooden, 2011: 26) .
In the first objective approach, an employed is regarded as being overqualified if his/her years of education are one standard deviation above the mean years of education associated in his/her relevant occupation category (McGuinness, 2006: 396). The use of this one standard deviation method is being used more frequently even though arguments exist which state that measures based on occupation mode instead of mean is more likely to be desired (Wilkins and Wooden, 2011: 25) . On the other hand, the second objective approach assesses over-qualification by determining the education level required by an individual in relation to his/her job title and then making a comparison of this required educational level with his/her actual education level. This can be done by making use of information obtained from professional job analysts. In South Africa, the information on the required educational level in each broad occupation category can be obtained from the South African Standard Classification of Occupations (SASCO).
The objective approaches may seem to be better than the subjective approaches, but they are not without criticism. The measurement of over-qualification by means of the standard deviation approach has undergone criticism as the choice of cut off points is arbitrary. In addition to this, since the standard deviation method makes use of the assumption of symmetry, it has been argued that it is unrealistic. Lastly in the situation where a certain occupation comprises of a large proportion of workers, who are classified as being overeducated, will result in an underestimation of the actual level of over-qualification. This is attributed to the fact that the high proportion of overeducated workers will bring about a rise in the occupational average as well as the associated cut-off points (McGuinness, 2006: 396) . Alternatively, in the case of the occupation dictionary approach, it has also been criticized for being unrealistic. One reason for this is centred on the fact that this approach works under the assumption that the educational requirements are the same for all jobs that fall within the same occupation code. Furthermore, these dictionaries are not updated on a regular basis and as a result the assumption is made that job requirements are constant over time. Finally, even at extremely disaggregated levels, heterogeneity exists within occupations (Wilkins and Wooden, 2011: 25) .
Based on the various definitions of underemployment, it is possible to identify the main characteristics that the underemployed are associated with, such as low levels of remuneration, short working hours, over-education, skill-underutilisation and a mismatch between skills and knowledge (Reynolds, 2012:7) . By considering these characteristics, it is evident that various economic along with social consequences will follow. For that reason, amidst the rising unemployment rate, underemployment should not be disregarded. Even though the underemployed may be employed in the true sense of the word, underemployment paints a picture of an inefficient labour market.
Few studies have even referred to the unemployed as being part of the underemployed (Clogg, Mutchler and Sullivan 1986; Slack and Jensen 2002). However, based on the way in which underemployment has been defined in this paper, the unemployed would not form part of the underemployed, i.e. underemployment only occurs on condition that an individual is employed.
Finally, underemployment brings about a number of consequences relating to economic outcomes as well as measures of the general well-being of individuals. More specifically, these consequences refer to life satisfaction and job satisfaction in terms of the general well-being of individuals while negative effects on wages or income are associated with consequences relating to economic outcomes of individuals (Wilkins and Wooden, 2011: 25).
Theoretical Framework
One would initially consider the underemployed to be better off than the unemployed. The reasoning behind this belief is that these individuals still receive an income as they form part of the labour force (Wilkins, 2007: 284) . This type of reasoning is however misleading and does not really take into account both the economic and social implications of underemployment. These individuals are more likely to be associated with fewer working hours, lower wages and as a result, a lower level of welfare. From a theoretical point of view, it has already been established that the underemployed are considered to be outsiders within the context of labour market theory. Figure 1 represents a graphical illustration of those who are underemployed according to the time-based definition. Assume the person sleeps 8 hours per day and spends the remaining 16 hours on either work or leisure. This person, who is currently employed, would have preferred to work 11 hours per day (as indicated by the equilibrium at point A), attaining a utility level of U 3. However, this individual is unfortunately only offered employment that requires him or her to work only 3 hours per day (represented by point B). As a result, this person only attains a lower utility level of U 1 . In other words, the person is underemployed at point B, as he/she would have loved to work an additional 8 hours every year. It is also evident that fewer hours of employment are associated with a lower wage income (Y 1 ) as compared to the prospective income that the individual could have received (Y 2 ) had he been fully employed (working 11 hours).
The examination of skills under-utilisation or over-qualification may spark thoughts of the human capital theory. As stated by the theory, one would expect the investment in education and training to bring about better labour market outcomes. The presence of skills-related underemployment therefore may implicitly contradict this theory. To make this clearer, Figure 3 represents a graphical illustration of those who are underemployed under the over-qualification definition. As mentioned previously, this refers to the situation where a person finds himself or herself in a particular job where the skills requirements are below their level of qualification (Sengenberger, 2011:11) .
In this case one can recall the human capital theory which states that the investment in education is likely to being about an increase in both productive potential as well as incremental earnings. With reference to the figure, in the case where the individual has a Bachelor Degree, he or she would want to be offered a higher wage (W 2 ) which in turn implies that this individual is expected to be employed in a highly-skilled occupation. The individual therefor hopes to attain a utility of U 3 which is found at equilibrium point A, and earns a total wage income of Y 2 by working 10 hours per day. However, the individual eventually could only find employment in a semi-skilled occupation which actually requires a lower educational qualification (e.g. Matric) than the level he possesses (Bachelor Degree). This job is in turn accompanied by a lower wage (W 1 ) which means that the equilibrium point will now be at point B. This point is also associated with a much lower level of utility (U 1 ) and total wage income (Y 1 ), even though the daily work hours remains the same at 10 hours.
Researchers, from a theoretical perspective, have also associated this underutilisation of skills with notions of misalignment in terms of person-job fit. Person-job fit, as the name indicates how well the skills and competencies of an employee matches their job and its demands (McKee-Ryan and Harvey, 2011:971). Based on this theory, underemployment indicates a lack of fit and as a result is associated with negative labour market outcomes. Relating this back to the budget line/indifference curve analysis, the fact that the employee was only able to find semi-skilled employment instead of highly-skilled employment related to his or her field of study verifies the situation of a misalignment between the skills and competencies of the person and their job. Furthermore, in line with the analysis, negative labour markets outcomes can refer to the lower level of utility experienced by the employee and lower remuneration, as already discussed above.
And so it can be said that time-based and skills-related underemployment in the context of this study can be related to theoretical foundations relating to human capital, welfare and person-job fit. The analysis conducted indicates that both time-related and skills-related underemployment brings about less favourable labour market outcomes and proves the presence of labour market inefficiencies.
Review of past studies
There are only three local studies at the time of writing. In the study by Yu (2009), underemployment is briefly discussed. He found that in the first three QLFS data sets of 2008, the underemployment variable was derived incorrectly (Stats SA later re-derived this variable correctly). He also found that the underemployed according to the time-based definition accounted for about 4.5% of all employed. The majority of underemployed are Blacks and females (approximately 85% and 60% shares respectively). Yu (2009:20) also found that nearly 60% of underemployed are involved in unskilled occupations.
In an unpublished study by Mathebula (2013) , he considered the determinants of time-related underemployment using the 2012 QLFS 3rd quarter data. Univariate as well as multivariate analysis was done. Mathebula (2013:3) found that females, those without post-Matric qualifications, residing in urban areas, with limited or unspecified contract duration were more likely to be underemployed. Underemployment likelihood was also the highest for those involved in the community, social, personal services as well as real estate, financial intermediation, insurance and business services occupation categories (Mathebula, 2013:4) .
Schoeman, Botha and Blaauw (2010) noted that structural shifts and technological change caused a shift in output from primary to service sectors, and technological adjustment resulted in an increase in capital/labour ratios. The objective of their study was to analyse the role that labour conflict plays in macro underemployment in South Africa. Two forms of labour conflict were considered, namely distributional and relational conflicts. Their model set out to determine capital/output ratios as explained by distributional and relational conflict (Schoeman et al, 2010: 279) . Data was obtained from the South African Reserve Bank and Quantec Research for the period 1970-2004. Variables included capital/output ratios; compensation for employees; gross value added; interest rates; and inflation rates. Data on the frequency of strikes was obtained from Van der Velden. They (2010: 286) found that labour conflict originates from an overregulated labour market and bad labour relations. Underemployment results through a switch in technology being the channel. Bad labour relations have shown to contribute to the choice of more capital-intensive techniques and hence less labour absorptive measures. The co-integration analysis showed that once labour has been replaced by capital, a reversal is not likely (Schoeman et al, 2010: 286) . Capital is highly inflexible even in the long run. Thus the long-term effects on underemployment due to structural reasons in an economy cannot be easily remedied.
Numerous international studies have been done to investigate the extent and nature, predictors and consequences of underemployment. Definitions and approaches to measure underemployment differ significantly hence international comparisons may be difficult.
First, Golub and Hayat (2014) cited the main reason for underemployment in Africa as a dualistic labour market that is deficient of labour demand. A predominance of informal sector employment and agricultural activities exists, which results in underemployment rather than open unemployment (Golub and Hayat, 2014: 2) . In a report presented at the G20 Labour and Employment Ministerial Meeting (OECD 2014:7), underemployment is noted to be characterised by workers employed in informal, low-paid, low-productivity employment. Informal activities were typically characterised by agriculture, non-wage employment and part-time work. It was found that informal employment in many low-income Sub-Saharan African countries accounts for 80% of total employment. The formal sector has been weak in creating sufficient jobs to absorb a growing workforce, thereby resulting in growing underemployment 1 . Wilkens and Wooden (2011) provide a review of existing literature. Even as many national statistical agencies report on time-based underemployment, definitions vary across countries. Within the OECD, a group of countries who participated in the European Labour Force Survey of 2008 used the same timebased definition, which relates to involuntary part-time work. In the study, the incidence of underemployment ranged from 0.4in Italy. On the other hand, the UK study by Bell and Blanchflower (2013) also used the time-based definition, asking workers if they feel constrained by their working hours. An underemployment index was created to capture excess labour capacity. Their index was a more general unemployment rate as the willingness of workers to supply extra hours was counted (Bell and Blanchflower, 2013:5) . The results showed that underemployment has risen sharply since the recession in 2008. Tam (2010) similarly found that the underemployment rates in UK rose during the recession period as labour demand declined. The incidence of underemployment was found to be higher among young, under the age of 25 Walling and Clancy (2010) as well as Cam (2014 also focus on underemployment in the UK It was found that underemployment likelihood was typically higher for women than men, but varies across demographics and work related factors. Those involved in part-time jobs, sales, and customer services were associated with a greater likelihood of underemployment (Cam, 2014:15) . In contrast, Sengenberger (2011) found that time-based underemployment rose over the period 1990-2005 although results varied across countries. Time related underemployment was also higher for women than men. Wilkens (2006) similarly found underemployment to be more prevalent among females.
In the study by Ansah (2012), a review of Ghana's national employment policy was undertaken. Most of the employment activities took place in agriculture and the informal economy. It was found that the rate of underemployment as defined by the ILO under the time-based approach was higher in urban areas at 7.6% versus rural areas at 3.5% (Ansah, 2012:109) . In the study by Denu, Tekeste and Van der Deijl (2005), they examined the employment characteristics of youth in Ethiopia, and found serious under-employment in rural areas, as the mean weekly work hours of rural youth employed were 21.3 hours, compared to 36.8 hours for urban youth employed When considering the over-qualification definition, researchers typically adopted either objective measure or subjective measures as discussed in Section 2.1. First, Felstead and Green (2013) examined the 2012 UK survey data to determine the extent of qualification mismatch with the job as according to the respondent. They found higher rates of over-qualification for youth aged 20-24 years, those engaged in part-time work and those participating in services industries. Fleming and Kler (2008) used the Australian survey data and found that 34.36These people were mainly young adults, working fewer hours, but having formal qualifications with limited experience.
Wilkens and Wooden (2011) argued that the problem with comparing the educational requirement of a job to that of what an individual holds is that standards are rarely updated. McGuinness (2006) raised the issue that the same occupations may require differing skills. The education levels of workers may also increase, resulting in workers allocated differently. This was echoed by Felstead and Green (2013) who found that individuals are becoming more educated than the jobs created requiring certain skills. In their study the supply of graduates was outpacing the new graduate jobs created.
Mosca and Wright (2011) considered graduate underemployment in the UK. A panel dataset was constructed for those graduating in 2002/3. The rate of "non-graduate job" employment was calculated twice, at 6 and 42 months after graduation respectively. To distinguish a non-graduate job, the skills requirement for various occupations as stipulated by the Standard Occupation Classification was consulted (Mosca and Wright, 2011:3). If a graduate was employed in an occupation with a skills requirement lower than a Bachelor Degree, it constituted underemployment. Although graduate underemployment declined, about a quarter of graduate employed were still involved in non-graduate jobs 3.5 years later (Mosca and Wright, 2011:7). Individual characteristics were more so important at explaining underemployment at 6 months as opposed to 42 months. Explanatory variables such as quality of institution, subject of study, award classification were all statistically significant in the econometric analysis. An important finding was that being in graduate employment at 6 months after graduation had a significant effect on being involved in graduate employment at 42 months. The first job a graduate involved in may have an impact on occupational attainment later in their career paths.
Other researchers found similar results as those of Mosca and Wright (2011) ; that over-education may have lasting effects on graduate employment in the future. For instance, Reynolds (2012) examined the incidence, causes and consequences of youth underemployment in Canada in 1997-2011. An interdisciplinary view of underemployment was taken, including involuntary part-time, over-qualification, involuntary temporary work, low-wage employment and unemployment (Reynolds, 2012:8) . The youth, defined as those aged 15-24 years, experienced a greater likelihood of labour under-utilisation through temporary work and minimum wages (Reynolds, 2012:11) , compared with other employed aged 25-54 years.
As mentioned earlier, another objective measure to determine over-qualification is the standard deviation approach. Studies that used this measure (Groot, 199 ; Groot and Van den Brink, 2000; Bauer, 2002) have yielded lower incidence of underemployment than subjective measures. Nonetheless, McGuinness (2006) raised the concern that the cut-off point (one standard above the mean) is arbitrary in nature. If a high proportion is educated, this will result in the mean and cut-off being raised hence under-estimating underemployment.
As far as studies using the subjective approaches are concerned, respondents were asked if they believed themselves to be underemployed in the study by Bonnal, Lira and Addy (2009), and it was found that the underemployment rates were 24.0McGuinness (2006) as well as Wilkens and Wooden (2011), in their review of the over-education literature found that subjective measures may have led to derivation of higher likelihood of under-employment than using objective measures. Issues arise from the quality of data collected, as workers may not have the best understanding of the requirements of the job in terms of qualification Few studies focused on examining the consequences of underemployment. First,Kazan (2012) examined how underemployment impacted the work organisations. Since the recession employers have been making use of more part-time staff, leading to the under-utilization of the workforce. A concern raised by Kazan (2012) was that organisations should seek to address the risks associated with the under-utilization of labour, such as low morale, workplace stress, and low productivity. On the other hand, Fleming and Kler (2008) found that across their six measures of satisfaction, over-qualified workers were less satisfied than their counterparts. Wilkens (2007) similarly found that amongst part-time workers, mean job satisfaction was lower Figure 3 shows that the number of underemployed has been fluctuating between 520,000 and 700,000 since 2008. These under-employed accounts for 4-5% of all employed.
The other way in which one can measure underemployment is using the inadequate employment definition. As discussed in Section 2, there are quite a number of ways in which employees are generally restricted from productively performing their tasks or duties. These barriers could either be directly limiting their capacities or indirectly affecting their well-being. Over-education is one of the approaches to reflect this type of skills underutilization. Over-education implies a situation whereby an employee is employed in an occupation where the required educational attainment is below what the employee currently holds (McGuinness, 2006: 391) .
In this paper two approaches are adopted to determine over-education. The first approach considers the educational requirement for each occupation category. Table A.1 in the Appendix outlines the required education level at each broad occupation category, as indicated in the Stats SA document "South African Standard Classification of Occupations" (SASCO). Hence, an employed worker is classified as underemployed if he/she is employed in an occupation where the required education level is below his/her educational attainment level. For example, if person A has a Bachelor degree but is employed under the clerks category (which only requires up to Matric qualification), he/she is classified as underemployed. Similarly, if someone with a Matric certificate is involved in an elementary occupation (which only requires primary education level up to Grade 7), he/she would also be classified as underemployed.
A possible drawback of this approach is that the educational requirement for each occupation remains unchanged in all surveys, however the employed have become more educated over the years (see Figure A. 1 in the Appendix). Thus the share of employed that are considered underemployed according to this definition has nearly doubled due to the general level of education increasing. It is evidenced in Figure A. 2, which shows that there is an upward trend in underemployment under this over-qualification approach, with the number of under-employed increasing from 1.5 million in 1995 to 4.3 million in the last quarter of 2014. On the other hand, the share of underemployed as a proportion of all employed increased from 15.7% to 27.9% during the same period. This outcome is quite different from the general trend observed in Figure 3 regarding time-related underemployment.
A second method to distinguish an individual as underemployed under the over-qualification approach is that the education years of someone in a particular occupation category is at least one standard deviation above the mean of the employed in this occupation category. As discussed in Section 2.3, Very little empirical work has been done using this approach. Figure 4 shows that there is no discernable trend in underemployment under this approach, with the number of under-employed fluctuating around 0.9 million in 1995 to 1.8 million in the last quarter of 2014. On the other hand, the share of underemployed as a proportion of all employed fluctuated around 6% to 15% during the same period.
For the remainder of this study, under-employed under this second overqualification approach, along with the time-based unemployed, would be the focus of the empirical analysis. Finally, Table 1 concludes this sub-section by showing the total number of under-employed (from the two abovementioned approaches) as well as its share of all employed in 1995-2014. It can be seen that a downward trend could be observed in the 2008-2014 period (when it is possible to derive under-employed using both approaches), as the under-employed's share of total employed decreased from 15.6% to 11.4%. Table 2 presents the demographic, province and broad industry categories of the following three groups of employed in 2008 and 2014: (1) underemployed derived under the time-based approach; (2) underemployed derived under the over-qualification approach; (3) other employed (who were not distinguished as underemployed in the two abovementioned approaches).
Profile of underemployed
Firstly, it can be seen that for all three groups, the black share is the highest reflecting that a greater proportion of the underemployed were blacks. However, this share was clearly the lowest (just above 70%) in both years for Group (3). The white share under the over-qualification definition is much higher and increases between the two years from 25.91% to 28.39%. Secondly, males accounted for the lower share of underemployment at approximately 40% for Group (1) . This finding perhaps signals that females are more willing to work extra hours. This could be due to the fact that women are highly associated with the involuntary part-time work. The male and female of underemployed appear more equitable in Group 2. In Group (3), the female share was lower (41.31% and 42.88%) than the male share in both years. In addition, it the majority of employed in all three groups were aged 24-44 years at the time of the surveys.
Across both underemployment definitions, the majority of the underemployed resided in Gauteng, Kwa-Zulu Natal and Western Cape. Interestingly, they are also the provinces that typically have lower unemployment rates. This could point to a situation of underemployment rather than open unemployment as noted by Golub and Hayat (2014) .
Information on area type was not available in QLFS 2008. In 2014, those residing in the urban formal areas accounted for the highest share of underemployed at 56.4% and 85.6% for Group (1) and Group (2) respectively. This could be an indication of all those who migrate from rural to urban areas in search of work. When adequate work does not materialise, many are forced to enter informal work activities which is characterised by insecure wages, hours, and an under-utilization of skills. Finally, the broad industry categories accounting for the greater share of underemployed are as follows: private households, community services, and wholesale and retail trade for Group (1); community services, financial intermediation, manufacturing, and private households for Group (2).
Econometric analysis on the likelihood of being underemployed
The preceding analysis is limited in that it takes into account only one variable at a time when describing the characteristics of the underemployed. However, many variables act together to determine whether the employed person is classified as underemployed. Probit regressions were therefore run to estimate the marginal fixed effects (MFXs) of different potential influences on the likelihood of a worker being classified as underemployed (regardless of whether the worker was distinguished as underemployed under the time-based or over-qualification approach) in the fourth quarter 2008 and 2014. The independent variables in the regressions are the demographics (gender, race and age), years of work experience, geographical location (province), industry categories, whether employed in the public or private sector, formal or informal sector, or as employee or self-employed/employer. The results are presented in Table 3 . First of all, females were associated with a 1% greater likelihood of being underemployed relative to their male counterpart in 2008; however, the result was statistically significant only in 2008. Controlling for race, Indians in both years were significantly less likely to be underemployed relative to white people. Their prevalence decreased by 3 percentage points from 6.86 % in 2008 to 3.47% in 2014. On the other hand, Blacks were 3% significantly more likely to be underemployed than white people in 2008, whilst Coloureds were 2% significantly less likely to be underemployed relative to white people in 2014. There was a significant and concave relationship between age in years and the probability of being underemployed in both surveys. This implies that as one got to be a middle-aged worker, there was a greater likelihood to be underemployed.
Accounting for place of residence, in 2008 employed residing in the Northern Cape, Free State, Mpumalanga and KwaZulu-Natal provinces were more likely to be underemployed relative to those staying in the Western Cape. The MFX was greatest for KwaZulu-Natal. Those residing in Limpopo and Gauteng province were significantly less likely to be underemployed relative to those staying in the Western Cape. For the other provinces the results were insignificant. In 2014, only people staying in the Northern West province were significantly less likely to be underemployed than those in the Western Cape province, yet those from the Northern Cape and Eastern Cape provinces were significantly more likely to be underemployed relative to those in the Western Cape. For the other provinces the results were insignificant.
In both years, there was a significant convex relationship between years of experience and the likelihood of underemployment. This finding suggests that those employed with very fewer years of experience could be reluctantly underemployed (e.g. the youth employed), while those with longer years of experience may be the more elderly workers who opt to work shorter hours due to the fact that they are approaching retirement. Accounting for the industry of the employed, those workers engaged in activities in the mining, manufacturing, wholesale and retail, transport, construction, finance and community services sectors were significantly less likely to be underemployed relative to those employed in the skilled agriculture sector in 2008. In 2014, only workers in the construction and the finance sectors were less to be underemployment to those in the agriculture sector. The private household sector employees in both years showed a significantly greater likelihood (more than 20%) of being underemployed relative to those in the agricultural sector. It was only in 2014 that workers in the wholesale and retail sector were significantly more likely to be underemployed, and the other sectors' results were insignificant.
Finally, employees were significantly less likely to be underemployed in both years as compared to self-employed/employers, while those working in the informal and public sectors were significantly more likely to be underemployed.
Conclusion
Since 1994, the South African government has made huge investments and policy changes in order to improve labour productivity as well as the efficiency in the operation of the labour market. However, after two decades, the economy still shows a great slack in production and failure to fully assimilate all available labour. This raises questions like how much economic prosperity is lost due to the loss in the productive capacity. This paper had discussed the nature, level and trends of underemployment in South Africa. This was done to provide an understanding of the employment dynamics in the South African labour market.
The snapshot of time-based approach shows that 4% to 5% of employed are underemployed. Whilst for the inadequate employment approach fluctuated between 6% to 15% of employed to be underemployment. Under both definitions the prevalence of underemployment was greater on individuals who are blacks, females, urban formal dwellers, working in elementary occupations or domestic workers, in the manufacturing, wholesale and retail, transport and private household industries, and in the informal sector or public sector. 
